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Introduction

Recently, several authors have reported, that lov pll “does not predict undoubtedly 8. pork quality
/Blendl and Puff, 1978; Vada, 1978; Barton, 1978, 198o; Lengerlken and llennebach, 1979/.According to
Barton /1978/ correlation between quality tralts measured in the slaughter line and ultimate negt

quality depended oun the pre-slaughter conditions. DFD meat can develop- 1n muscles either in lere-
ditary stress-susceptible or stress-resistant animals after a long term stress /Nielsen, 19805 Honiy
et al. 1981/, Trom these results it can be suggested, that relatiounship between physiological 180,Ca
tions early posl mortem and ultimate meat quality required further investigations.
I'or better identification of uwltimate meat quality and for evaluation the importence of slaughter ling
meat quality traits as predictors of ultimate meat quality, in this study physiological measurements
of muscle at 45 min post mortem were rclated to meat quality traits measured at 24 hr post mortem,

Materials and llethods
ng_ggﬁ_pHult

In a commercial ham factory elaughter line pH was measured in several points of the medial part of m.I
semimemranosus. IVDU-ITGRIT digital pll-meter equipped with cowbined glass electrode was used. Slices of
appr. 200 grams werc removed from carcasses for further examinations and were put into plastic bags,
Gamples werc refrigerated from 3 hr post mortem at 4-6 %¢. Ultimate pH was measured al 24 hr post mop=
tems For statistlcal evaluation means of pll values were usged.

PH1

pHU!

Tig. 1.

R value

R value was determined as described by Honikel and Tischer/1975/.at 1 hr post mortem. Rigidity was
subjectively evaluated in slaughter line /rigid; non-rigid/.

Oarcoplasmic extract was prepared at 24 hr post mortem, 7 grams of meat was homogeniscd /20000 rpm,

Ultra-Turrax/ with 4 volumes of distillated water for 4xlo sec at 0°C. After 2 hr of storage at 0%
homogenate was filtered on llacherey-Nagel 615 1/4 filter paper., Lo ml of citrate buffer pH 4.6 was

adged to 2 ml of filtrate and percent transmission was measured at stationary phase of turbidity. at
20" C /VSU-2P spectrophotometer, 6oo nm/.

At 24 ?r post mortem surface density wes uessured by LOVIBOUD PINTOMELTR, Density scale reading was
egtablished to be equivalent with surface refleciance measgured by GO#0 /Losonczy and Antal, 1974/,

______ was dotermined according to Hornsey /19%6/ and expremsed in mg/g vet blesues
Texture of cooked samples

At 24 hr post mortem 150 grans of minced samples /2-3 cm3 cubes/ were pressed into cans /5x7 om/ J
then cooked for 1 hr at 8o C in ultrathermostat. After overnight standing cans were opened and pomp=

les were slilced. Sliceability was subjectively scored: l=non coliesive, dlgintegrated; 2=moderately
disintegrated; 3=cohesive, firm.

Results and Discugsion

Frequency distribution of pH, /pi,» 5.8/, pi 5.8/ and R value of rigid /u=40/ and non-rigid [n=2
samples are shovm in Mig. 1.I% cail be seen, %ﬁg ir o
simllar Yo that of pll,, which suggest a limited pH change after 45 min post mortem, However, LU L
rigid group frequency distribution of pIl, differs from that of rigid group - a general pll fall calt
be observed, Differences between le and pH .. in average were 0.03 and o.4 pll in the rigid and noRs
rigid group, respectively, bk

Prequency distribution of R value are quite different in the two groups /Tig., L./ = higher valued
were found in rigid group due to the ouset of rigor, =
Analysis of discriwinance have been performed with R value, pH,, pll between the rigid and non ra,
gid groups. Iig, 2, shows the segregation of rigid and non~rigid sa%%fes calculated from the 5'5?:r§
tion. Segregation of 81,8%in rigid and 8i.8%0f non-rigid groups was achieved when all variables b
congidered., his vegult shows, that subjective evaluation of rigidity on the carcass proved to b;_
acceptable method for recognition of rigor. From these results it can be concluded, that early f P
gor together with high le /PH, 2 5.9/ suggest UFD quality /llonikel and Pischer, 1977/, however =
quality can also develop ~ with slow depletion of ATP and slow pll fall /Vérvizi et al., 1901/¢ L

to be noted, that in our work the majority of rigid DI sauples tended to show lover pﬂl /6'0"5'9
and also lower pil N

Por gtudying the qUality of muscles which show rapid pH fall 19 m. semimenbranosus with lov plly

94

t in rigid group frequency distribuxion of pﬂllt 15 ik

ssan ma =& EESSRN =




RIGID NON RIGID
5 8 [ ]
C E—7 s |
= 5
—
PH1 b f
=} —
i 1
] 0
70 B
58 = ———1
CE= —3
’EJ—___I — |
= B
pHult =3 =
L 1
720>
08 g ?::
2 == e
n=é?

Fig. 1. Frequency distribution of pH,, pHult and Rl value
in group of rigid DFD and non-rigid DFD m, semimembranosus samples.

Z= -11.25pH; + 9.09pH, 4 + 26.86R Fig. 2. Segregation of rigid
L and non rigid samples
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'g'['_!/'m!ﬂ, also l’? samples with high le /le b4 ‘5.8/ were tested; Tach samples were found to be
o 2% 45 min post mortem, R values were determined of each samples - a close relationship was

tween rigidity and R value in accordence with result of enalysis of disoriminance., For compa=




rigon with normal prerigor mcat, non-rigid muscle samples of high pIIl /pH;‘ 2 5.8/ also were 0011% !
hr

/n=7/. Rigid samples of low pl, showed bobh normal and ISl appearence at 2 post mortem, Howeyg tudj
only a limited number of P3SE mliscles were fouud. Therefore, PSE quality was not analysed in thig ar'.
For identdfleation of those tralta, which rcflect adequately . ' ultimate quality of meat, quali
asurements were compared to bach othera. In Yable 1. stepuise multiple repression analysis ig
between aurface denpily reanding as dependent variable and p;!‘ul y total pimment content agn inde
variables. ltepwiase multiiple regression analysis is also ahni'n!i with percent troansmisgion, pii
pil a Correlation coefficients of 1. and 3. equations do not Aiffer significently from the ¢f
for, which inelides lineor, quadratic formg and interactions of variables /liandel, 1964/, o
density seemed te be equally influenced by Lot pll and total pigment content. iereent 4»
ia influenced by pii, and mostly by piiu y the latter is duec to VD pamples of higher pil .
Uhen DSY samples wePe excluded, mul bip]:g correlation coelficients oro lower [iable 2., ¥, oquation/
as compared to that in Table l. fGhe 1. 3. and 6. equaiions do not differ significontly £rom the con
let forms of wmudtliple repression equations. Muriher omission of variables resulied ni.r_:uificnntly 10?‘"
wer correlation coefficlenls. except of 4. equation. It can be seen, that surface denalty 3ecniod 4o
depend only tetal plgment content in the ranpge of lov plijy. pll, meemed to have no efiect on Burfyeg
density /i=0,25 1I5, Talble 2. 5. equation/, Whese rosult suggestid /dable 1. and 2./ that surface pof.
lectance doeca not seom to be a suitable method for evaluation of ment quality in the ecage of leat aforonoce
\ovjftiloil-;m;i{pulut‘ However, percent transmission is still correlated by both plIl and p]iult. in the e aarton Gade P
In order %E'i"aaaas:a quallty differonces belween group characterized by physiological neamwementa a
45 min post wortem /ripid - high pil.; rigid - lov pil.; normal previpgoer/ Turther statiastion) analyals
vias performed with seleclbed traits ghensuracl al 24 W poat moritem. On the base of muliiple rehression el Ko Oey
analysls surface density, percent transmission and in addition texturve score of cookaed samplen vore :
uged for multidimensional I' test /Dable 3./

Y mew
Bl'lo\‘m
bendent
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Tplet
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annnig aion
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When rigid - high pll, group was compared to normal prerigor group /1. a,b/, it was established, that s:i' 5o é
surface density combined with perceut transmission gould differentiate the rigid - high plI group 1. /196
and normal prerigor group, while texture showed neigligable effect., It can be concluded, t}iat rigld - n,Ge, Sell

high pil muscles predict DFD quality /iig. 4. and 2,/ which can be characterized by reflectance and
transmiSsion at 24 lr post mortem.

The rigid - low pH, group significantly differs from the normal preripor group /Table 34 /2/, vihen
both percent tronsfiission and texture score were congidered. It can be concluded, that ultimate qua~-
lity of muscles, which shows low pll, and rigor early post wortem is geunerally poor as compared to

the normal slowvly glycolysing muscleés with low pHu'Lt'

en
Mo /1977/
74 Ve, Ve

Iquation R
1le Surface density reading=~41.35 +8.94pll % +7.12 total pigment 04675
2. Surface density reading= 8.60 +7.00 tg%al plgment 0.454
3. SBurface density reading=-29.53 +8'83PHult 00493
4. Percent transmission = 26,93 -1.18le '2'56pHult 0,759
5+ Percent transmission = 25,11 -3’46pHult 0,717
6. Perceut transmission = 19,58 -2.38le 0,628

T of Mandel test l.-2, 14,14 5 a=P<0.05 i

l.-3. 11,91
4e=54 1l2.11
4e=6.  37.74 %

i xxx=P < 04001

Table 1. Stepwize mdbiple vegression enalysis between meat quality measurements, s
Lquation R

1, Surface density reading= 8.29 +6.24 total pipgment 0.524%

2, Surface density reading= 2,82 +3.83 pHuJ.t ¥ 0.143

3. Surface density readings =3.57 +2.22 pll.- £5.82 total pigment 0s545

4, Surface density reading= B8.45 +6.,16 total pigment 0.51951

5. Surface density reading= -0.54 +3.30 le 0e253

6. Percent transmission- = -2,93 -1,38 piy +114.70 pH . -lo.68 pi% 046105

To Percent transmission = 19,68 -1,28 pH, -0.21 pH 142 0,556

8. Percent tramsmission — =-245.83+95.34pH ) . ~9.00pH 2 0 4TT

9s Percent transmission = 23,18 ~3.09 pHult 04425

lo.Percent transmission = 15,50 =1.62 pH 06473

T of Nandel test 1.,-2, 16,12 % 6eTu  Ta69°% a=F <0405
3e=4e 3.25 1S 6o=B8s 19,107F p=lls .
3.-5. 18,00 6.=9. 13,27
6e=10. 9.80"F J
KEP€0, 01 xorx=P<0, 001

Table2, Stepwise multiple regression analysis belween meat quality meosureuents in the range ©

low wltimate pll,

96



011e ok
Viovey
s g
.i'by
Shoyn
Poingd
ang
mpley
"I'faca
ilegiy

Elony

‘e Gomp.
1y loa
mied h
urlage
@ rofe
1eat

e e

b3 ot

\alysie
ression
> Viore

l, that
oup

rigid -
lce and

when
' quam
A to

e of

face

oteri- | poncent Texture Sur

T glologloal| "o o score den:i.tz o2 . N

-',ﬁts 8t 45 |iiogion _—-xea m .

post 27wt - 1.30| 2.73 | 52.80| 5.16| 7.75 3 22

i 2.50 | 48450 =0s07 -1. = > -

nh o Lt 2.85 57-64 4,95] 11,70

Db 1.69| 4.14% 2 24

:_.R n 0465 | 38:70 l.04 | Bl,30 -- --

Iy =

x=P < 0,05 Xx=P< 0,01

H=non rigid -{high

g : < 5,8/
id - high pH, /PH]_ 25,8/ R, =rigid ~ low le /le

low P!

H) /P2 5.8/
t

| -off"ct of vaxriable

2
yhithin D
1e of multidimensional I test, distribution of variables whit .
i+ able
3 Ta

i
or 668 th Congress l'ood Sci. Kyoto, Jgpa‘:n ] {
m Gade Te e ﬁggﬁ Zsthfﬂl:::-. !‘;aﬁ Res. Viorkers, Coloradt; bpn;f:;mgm\
o /1980/ . Porcine Stress and ileat Qual, Sym]an. Hoss,
s P.T’-ﬁéf L, /1978/ TFleischwirtschaft, 58, lo. 1To2.
11-;( ua- “pischer C. /19%7/ Jérfd. ?dési‘a" 1633,
4y - 5
S 1956/ J. Bel. Fd. Agrie. 7,
*’{ég.[}c. {Iegt‘slaboch H. /l???{llﬂi:iscl;géalg. 227‘33, o
= : ! analyel rime . 1, New Yor
ih S;;gghmﬁfﬁtaiizlicai analysis of experimental data. Int. Publ,
1 1.

i . /1981/ lleat Sclence 5, 413.
Sellier P., Ollivier L., Goutefongea R., Girard §. P. /1981/
(e
)

in W, J. /1980/ Porcine Stress and leat Qual. Symp., loss, Noxwey
""lI.. fig'r'{/ leat Science 1, 245, .

da li., Biré G. /l981/ 27 Tur. lleeting [Ileat Res. Vorkers, Vien
Ny Vada i, . '

91




